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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device constituted so that an 
irregularity of luminance is reduced and light from a light source can be efficiently 
utilized. 

SOLUTION: Since the end surface 10f of a display panel 10 is provided with a 
reflection member 30, illumination light emitted from the end surface 10f of the 
panel 10 is reflected on the reflection member 30 and returned to the inside of 
the panel 10. One part of the illumination light returned in such a way is diffused 
by a display part 10a set halfway the panel 10. That is, the panel 10 integrated in 
this display device is constituted so that the display part 10a is illuminated with 
both of the direct illumination light from the light source 20 and the illumination 
light returned from the reflection member 30. Thus, the illumination light from the 
light source 20 can be utilized without waste and the luminance of the display 
part 10a can be sufficiently enhanced. Besides, the irregularity of the luminance 
can be reduced when the display part 10a is illuminated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display characterized by having the reflective member in which it is prepared in the display device of a light transmission 
mold, the optical exposure member to which the interior is made to carry out incidence of the light from a part of end face of said 
display device, and the predetermined part of the end face of said display device tabular [ which has a part for the display of optical 
diffusibility ], and light is reflected. 

[Claim 2] Said display device is a display according to claim 1 characterized by having the display layer which consists of a polymer 
dispersed liquid crystal. 

[Claim 3] The transparent electrode prepared in the front face on which the transparence plate of the pair countered and arranged and 
the transparence plate of the pair concerned counter, respectively, The display medium with which it fills up between the transparence 
plates of the pair concerned and which changes whenever [ optical diffusion ] by electrical-potential-difference impression. The display 
characterized by equipping the interior of said display device with the light source to which incidence of the light is carried out while 
countering the end face by the side of the display device which has the electrode terminal formed for the edge [ a part of] of said 
transparence plate while connecting with said transparent electrode, and the electrode terminal of a display device and being arranged. 
[Claim 4] The display according to claim 3 characterized by having further the reflective member in which it is prepared in the 
predetermined part of the end face of said display device, and light is reflected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to finders of an optical instrument, such as a camera, and the display which consists of a 
liquid crystal panel of the transparency mold on which information required on an optical image can be piled up and displayed like a 
HUD. 
[0002] 

[Description of the Prior Art] Conventionally, the display display by making some glass into the shape of**** glass as an indicating 
equipment which displays by diffusing light, and the indicating equipment which consists of a polymer dispersed liquid crystal which can 
be changed to an optical diffusion condition and a transparence condition by electrode impression are known. 
_ [0003] 

{ [Problem(s) to be Solved by the Invention] However, in these displays, incidence of the light was carried out from the end face of a 

transparence plate, and when diffusing light and making it display in the part of a diffusion condition, nonuniformity had arisen in 
brightness in the part of the side near the light source, and the part of a far side. 

[0004] Moreover, in order to shine brightly enough the part which is separated from the light source, incidence of the light strong 
against a transparence plate had to be carried out, and the power consumption in the light source was large. 

[0005] Then, as for this invention, brightness has little nonuniformity, and it aims at offering the display which can use the light from the 

light source efficiently. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the display of this invention is equipped with 
the reflective member in which it is prepared in the display device of a light transmission mold, the optical exposure member to which 
the interior is made to carry out incidence of the light from a part of end face of a display device, and the predetermined part of the 
end face of a display device tabular [ which has a part for the display of optical diffusibility ], and light is reflected. 
[0007] In this case, since a reflective member is prepared in the predetermined part of the end face of a display device and light is 
reflected, by the return light from a reflective member, a part for a display will be illuminated again, it is hard to produce brightness 
nonuniformity, and the light from the light source can be used efficiently. 

[0008] Moreover, in a mode with the above-mentioned desirable display device, it has the display layer which a display device becomes 
from a polymer dispersed liquid crystal. 

[0009] In this case, since it has the display layer which a display device becomes from a polymer dispersed liquid crystal, if an electrical 
potential difference is impressed to this polymer dispersed liquid crystal, an electrical-potential-difference impression field can be 
considered as a part for the display of optical diffusibility, it will be [ for a display ] efficient and lighting without nonuniformity will be 
attained. 

[0010] Moreover, the transparent electrode prepared in the front face on which the transparence plate of the pair arranged face to 
face by the display of this invention and the transparence plate of these pairs counter, respectively. The display medium with which it 
{ fills up between the transparence plates of these pairs and which changes whenever [ optical diffusion ] by electrical-potential- 

difFerence impression, While countering the end face by the side of the display device which has the electrode terminal formed for the 
edge [ a part of ] of a transparence plate while connecting with a transparent electrode, and the electrode terminal of a display device 
and being arranged, the interior of a display device is equipped with the light source to which incidence of the light is carried out. 
[0011] In this case, since the light source counters the end face by the side of the electrode terminal of a display device and is 
arranged, incidence is carried out to a part for the display from which it passed through the field where the light which carried out 
incidence formed the electrode terminal in the interior of a display device, and whenever [ optical diffusion ] changed. Therefore, a part 
for the light source and a display can be detached and it can prevent that a flare etc. arises with a powerful beam of light. 
[0012] Moreover, in a mode with the above-mentioned desirable display device, it has further the reflective member in which it is 
prepared in the predetermined part of the end face of a display device, and light is reflected. 

[0013] In this case, since it has further the reflective member in which it is prepared in the predetermined part of the end face of a 
display device, and light is reflected, by the return light from a reflective member, a part for a display will be illuminated again, it is hard 
to produce brightness nonuniformity. and the light from the light source can be used efficiently. 

[00-14] 

[Embodiment of the Invention] The [1st operation gestalt] Drawing 1 shows the structure of the display of the 1st operation gestalt. 
Drawing 1 (a) is a top view and drawing 1 (b) is a sectional view. 

[0015] This display is equipped with the display panel 10 which is the display device of a light transmission mold, the light source 20 of 
the pair which generates the illumination light for illuminating a display panel 10, the reflective member 30 prepared in the 
predetermined part among the end faces of display-panel 10 perimeter, and the holder 40 of the shape of a frame which fixes a part for 
the edge of a display panel 10. Here, the light source 20 and a holder 40 constitute the optical exposure member to which the interior 
is made to carry out incidence of the light from a part of end face of a display panel 10. 

[0016] A display panel 10 is the transparence plate of the rectangle which consists of resin etc.. and has display part 10a of optical 
diffusibility inside. 

[0017] For the reflective member 30, it prepares in 10f of end faces of the opposite side, and end-face 10e which consists of a metallic 
foil etc. and counters the light source 20 in around a display panel 10 is This reflective member 30 reflects in 10f of end 

faces the illumination light which spread the inside of a display panel 10 and carried out outgoing radiation from 10f of end faces, and 
returns it into a display panel 10. 
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[0018] A holder 40 consists of the bottom frame 41 and the top frame 42 which were made by resin etc. Where a part for the edge 
around a display panel 10 is inserted among these, it is fixed mutually, and both the frames 41 and 42 support a display panel 10. 
[0019] In addition, both the light sources 20 of a pair are inserted in slot 41a formed in the bottom frame 41. and are fixed to a holder 
40. 

[0020] Drawing 2 is drawing which explains work of the reflective member 30 typically. The illumination light which carried out incidence 
to end-face 10e of a display panel 10 from the light source 20 progresses repeating total reflection at 10s of front faces of the upper 
and lower sides of a display panel 10. The part of the illumination light which carried out incidence to the display panel 10 is diffused in 
intermediate display part 10a, and the remaining illumination light which was not diffused progresses to the other end of a display panel 
10. With this operation gestalt, since the reflective member 30 is formed, 10f of side faces, i.e., the end face, which tends toward the 
light source 20 among display panels 10, it is reflected by this reflective member 30, and the illumination light which carried out 
outgoing radiation from 10f of end faces of a display panel 10 is returned to the display-panel 10 interior. Thus, the part of the returned 
illumination light is diffused in intermediate display part 10a. That is, in the display panel 10 built into the display of this operation 
gestalt display part 10a will be illuminated on the both sides of the direct illumination light from the light source 20, and the illumination 
light which is reflected by the reflective member 30 and returns. Therefore, while being able to use the illumination light from the light 
source 20 for an end face without futility as compared with the case of the conventional display panel which does not have the 
reflective member and being able to make the brightness of display part 10a sufficiently high, the difference of the brightness in the 
part near the brightness nonuniformity 20 for lighting, i.e., the light source, and the brightness in the part which is separated from the 
light source 20 can be decreased. 

[0021] In addition, although the light source 20 and the reflective member 30 face each other and being arranged to the symmetric 
position with the above-mentioned operation gestalt, if impossible because of convenience, such as tooth-space reservation which 
puts in a display panel 10, it is not necessary to oppose especially the light source 20 and the reflective member 30. and to arrange to 
a symmetric position. 

[0022] Moreover, although a display panel 10 is used as a transparence plate and display part 10a of optical diffusibility is formed in the 
interior with the above-mentioned operation gestalt, it shall consist of a polymer dispersed liquid crystal from which whenever 
[ diffusion ] changes by driving such a display by electric field. In this case, a display panel 10 shall consist of a transparent electrode 
prepared in the front face on which the transparence plate of the pair arranged face to face and the transparence plate of a pair 
counter, respectively, and a display layer (for example, polymer dispersed liquid crystal) with which it fills up between the transparence 
plates of a pair and which changes whenever [ optical diffusion ] by electrical -potential -difference impression. 

[0023] The [2nd operation gestalt] The display of the 2nd operation gestalt is explained hereafter. The display of the 2nd operation 
gestalt is the modification of the display of the 1st operation gestalt. gives the same sign to the same part, and omits duplication 
explanation. 

[0024] Drawing 3 is a top view explaining the important section of the display of the 2nd operation gestalt. In this display, the reflective 
member 30 is formed in the end faces 10f, 10g, and 10h corresponding to three of four sides around a display panel 10. Thus, the 
illumination light which had leaked by the long side side of a display panel 10 can be used without futility in the light source 20 by 
arranging the reflective member 30 to 10f of not only end faces of the side of the opposite side but the end faces 10g and 10h of the 
neighbors. Therefore, the light which is reflected by the reflective member 30 and returns into a display panel 10 can increase, the 
amount of illumination light of display part 10a can be made to increase, and little display of brightness nonuniformity is attained more 
by high brightness. 

[0025] The [3rd operation gestalt] The display of the 3rd operation gestalt is explained hereafter. The display of the 3rd operation 
gestalt is also the modification of the display of the 1st operation gestalt. 

[0026] Drawing 4 is a top view explaining the important section of the display of the 3rd operation gestalt. In this display, the reflective 
member 30 is formed in the end faces 10e, 10f, 10g, and 10h corresponding to all four sides around a display panel 10. thus, the 
illumination light from the light source 20 removed the part which carries out incidence — almost — a perimeter enclosure — the 
reflective member 30 — preparing — the perimeter of a display panel 10 — a wrap — the illumination light which carried out incidence 
to the display panel 10 by things — all will almost contribute to diffusion. That is, while loss of the illumination light can be suppressed 
to a limit, the brightness nonuniformity within the viewing area of a display panel 10 is almost lost. 

[0027] The [4th operation gestalt] The display of the 4th operation gestalt is explained hereafter. The display of the 3rd operation 
gestalt is also the modification of the display of the 1st operation gestalt. 

[0028] Drawing 5 explains the important section of the display of the 4th operation gestalt, drawing 5 (a) is a top view and drawing 5 (b) 
is a sectional view. In this display, it shall consist of a polymer dispersed liquid crystal from which whenever [ diffusion ] changes by 
driving a display panel 110 by electric field. 

[0029] Drawing 6 is drawing explaining the cross-section structure of a display panel 110. This display panel 1 10 has structure which 
inserted the polymer dispersed liquid crystal 113 which is a display medium into the clearance between the glass plates 111 and 112 of 
the pair which is a transparence plate made of glass or transparence resin, and the polymer dispersed liquid crystal 113 is enclosed 
between a glass plate 111 and 112 by the sealant (illustration abbreviation) prepared in the perimeter of a display panel 110. Between a 
polymer dispersed liquid crystal 113 and the upper glass plate 112 and between the polymer dispersed liquid crystal 113 and the lower 
glass plate 111. the very thin transparent electrode layers 115 and 116 which consist of ITO (indium tin and oxide) are formed, 
respectively. By forming the lower transparent electrode layer 115 uniformly, and forming the transparent electrode layer 116 in the 
required field of a display panel 110 suitably, the field (for example, segment 113a of drawing 5 ) of a request of a polymer dispersed 
Hkpjtd^rystoh443-carrbe-ma^ 



[0030] Here, the display principle of segment 113a is explained briefly. A polymer dispersed liquid crystal 113 consists of a 
macromolecule and liquid crystal composite material which distributed the nematic liquid crystal in the macromoJecule, according to the 
electric field effect, changes the refractive index of liquid crystal and changes a degree of dispersion. When impressing the electrical 
potential difference of zero to the transparent electrode layers 115 and 116 of the pair which sandwiches a polymer dispersed liquid 
crystal 113 mostly, a polymer dispersed liquid crystal 113 will be in the condition that electric field are not added, are scattered about 
in incident light, and are distinguished from a perimeter (display condition). When impressing the electrical potential difference more 
than predetermined to the transparent electrode layers 115 and 116 of the above-mentioned pair, a polymer dispersed liquid crystal 
113 will be in the condition that electric field were added, and shows high light transmission nature, and a perimeter and distinction stop 
on the other hand, attaching it (non-display condition). 

[0031] It returns to drawing 5 and the level difference is formed in the side which counters the light source 20 among display panels 
1 10 by making the lower glass plate 111 protrude. The terminal drawer section 1 18 is formed in the top face by the side of the glass 
plate 1 1 1 in this level difference. The electrode terminal T is formed in the terminal drawer section 1 1 8 at constant pitch. Each 
electrode terminal T is connected to the transparent electrode layer 115 and 116 grades. The rubber-like object which is called a zebra 
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and which carried out the laminating of an insulating layer and the conductive layer to the multilayer thinly, and a flexible cable are 
stuck to this terminal drawer section 1 18 by pressure. Thereby, the electric supply from the drive circuit (after- mentioned) prepared 
outside is attained. 

[0032] The light source 20 of a pair counters end-face 110k which formed the terminal drawer section 118 among the lower glass 
plates 111. and is arranged. 

[0033] Drawing 7 is drawing which explains notionally the structure of the one eye reflex camera incorporating the display shown in 
drawing 6 . 

[0034] The taking lens 2 for this camera to carry out image formation of the image of a photographic subject on a film. It bounds for 
switching the optical path of the light from a taking lens 2. The reflective mirror 3 of a raising type. A film, the screen 4 arranged in a 
field [ **** ], and the display panel 1 10 arranged by approaching this screen 4. It has the pentaprism 5 bent for observation of the light 
which penetrated the screen 4 and the display panel 110, and the lens 6 for observing the image projected on the screen 4. 
Furthermore, this camera is equipped with the drive circuit 7 which impresses the suitable electrical potential difference for the light 
source 20 besides a display panel 110, and the transparent electrode and the light source 20 of a display panel 10 as a display. 
[0035] In addition, the drive circuit 7 operates based on the directions from CPU8 which controls actuation of a camera in 
generalization. It controls the display condition of a display panel 110 through the drive circuit 7, CPU8 being based on the signal which 
omits illustration from AE equipment, AF equipment, etc. 

[0036] Like illustration, if a screen 4 is approached and a display panel 110 is arranged. **** which carried out image formation to the 
screen 4 with the taking lens 2 will pass the background (background region) of this display panel 110 as it is. Moreover, when parts 
other than the background of a display panel 110 (that is, part of segment 1 13a) change into a diffusion condition, the light which 
carries out incidence to this part diffuses, and since it is scattered about in all the directions, the light which progresses in the 
direction of an eye serves as only a part very much. Inevitably, the quantity of light of this part falls and the part displayed becomes 
dark compared with a background. That is, a background and a display pattern will superimpose optically with this display panel 110. 
[0037] In addition, when sufficient light for a screen 4 does not reach, a bright display pattern can be superimposed and displayed into a 
dark background by turning on the light source 20 and carrying out incidence of the illumination light of the suitable quantity of light 
from end-face 110k of a display panel 110. Under the present circumstances, among the illumination light which carried out incidence 
to the display panel 110, many parts repeat total reflection on the front face of glass plates 111 and 112, and spread on the whole 
panel. In the part of segment 113a, since light diffuses, a part of illumination light will diffuse also in the direction of a watcher's eyes, 
and segment 113a looks bright. 

[0038] In the display explained above, the reflective member 30 is formed in the end face of three sides among four sides around a 
display panel 110. Thereby, using without futility the illumination light which carried out incidence to the display panel 110, the amount 
of illumination light of segment 113a can be made to increase, and little display of brightness nonuniformity is attained more by high 
brightness. Furthermore, in this display, only the width efface of the terminal drawer section 118 can detach the distance of the light 
source 20 and the visual field field in a display panel 110 by arranging the light source 20 to the terminal drawer section 118 side. That 
is, since the terminal drawer section 118 grade out of which a flare tends to come can be driven out outside a visual field field, it can 
preven t that a flare etc. arises with a powerful beam of light, without making the tooth space as the whole increase. 
[0039] In addition, although not shown in drawing 5 , the stray light is stopped by arranging a slit-like mask etc. before the light source 
20 so that light may carry out incidence only to the lower glass plate 111. and vanity of a display can be improved further. 
[0040] As mentioned above, although it was based on the operation gestalt and this invention was explained, this invention is not 
limited to the above-mentioned operation gestalt. For example, although [ the above-mentioned operation gestalt ] direct incidence of 
the illumination light from the light source 20 is carried out to a display panel 10,110, incidence can be indirectly carried out to a display 
panel 10,110 using lightguides, such as an optical fiber. 

[0041] Moreover, although the light source 20 and the reflective member 30 face each other and being arranged to the symmetric 
position with the above-mentioned operation gestalt, if impossible because of convenience, such as a tooth space into which a display 
panel 10 is put, it is not necessary to oppose especially the light source 20 and the reflective member 30. and to arrange to a 
symmetric position. 

[0042] Moreover, although the reflective member 30 is connected and is drawn with the above-mentioned operation gestalt. the 
reflective member 30 does not need to be the thing of 1 continuation, and can also be divided into two or more parts. 
[0043] Moreover, with the above-mentioned operation gestalt, although nothing is not made to intervene especially between a display 
panel 10,1 10 and the reflective member 30, the direction which stuck the reflective member 30 to the display panel 10,110 using 
transparent adhesives etc. can lessen loss of the light in the clearance between a display panel 10,110 and the reflective member 30. 
[0044] Moreover, although the metal made into the shape of a foil as a reflective member 30 is used with the above-mentioned 
operation gestalt, ingredients of the arbitration in which the illumination light can be reflected, such as paper with a high reflection 
factor and a holographic optical element, can be used. 

[0045] Moreover, with the above-mentioned operation gestalt, although the reflective member 30 was inserted in the perimeter of a 
display panel 10,1 10, holder 40 the very thing can be used as a reflective member 30. That is, the reflective member 30 is not used, but 
also by making high the reflection factor of the medial surface of the bottom frame 41 which counters the inner skin of the holder 40 
which supports a display panel 10,110, i.e.. the end face of the periphery of a display panel 10, brightness can be made high and 
brightness nonuniformity can be decreased. 
[0046] 
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the end face of a display device and light is reflected so that clearly from the above explanation, by the return light from a reflective 
member, a part for a display will be illuminated again, it is hard to produce brightness nonuniformity, and the light from the light source 
can be used efficiently. 

[0047] Moreover, according to another display of this invention, since the light source counters the end face by the side of the 
electrode terminal of a display device and is arranged, incidence is carried out to a part for the display from which it passed through 
the field where the light which carried out incidence formed the electrode terminal in the interior of a display device, and whenever 
[ optical diffusion ] changed. Therefore, a part for the light source and a display can be detached and it can prevent that a flare etc. 
arises with a powerful beam of light. 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The structure of the display of the 1st operation gestalt is shown, (a) is a top view and (b) is a sectional view. 
[Drawing 2] It is drawing which explains actuation of a display typically. 
[Drawing 3] The structure of the display of the 2nd operation gestalt is shown. 
[Drawing 4] The structure of the display of the 3rd operation gestalt is shown. 

[Drawing 5] The structure of the display of the 4th operation gestalt is shown, (a) is a top view and (b) is a sectional view. 
[Drawing 6] It is drawing explaining the cross-section structure of a display panel. 

[Drawing 7] It is drawing which explains the structure of the camera incorporating a display notionally. 

[Description of Notations] 

10,110 Display panel 

10a A part for a display 

13 Polymer Dispersed Liquid Crystal 

20 Light Source 

30 Reflective Member 

40 Holder 

110 Display Panel 

115 Transparent Electrode Layer 

118 Terminal Drawer Section 
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DRAWINGS 



[Drawing 2] 
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[Drawing 41 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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